A spontaneous multicystic peritoneal mesothelioma was detected in a 108-wk-old male Fischer-344/DuCj rat. Grossly, a tumor containing numerous, semitransparent, variously sized, thin-walled cysts was found on the splenic serosal surface. Microscopically, each cyst was surrounded by variable amounts of loose connective tissue. The luminal and free surfaces of the cysts were covered by a single layer of flattened or cuboidal mesothelial cells. No metastases were detected in any of the other organs. Diagnosis was supported by immunohistochemistry and ultrastructural features.
Mesotheliomas are rare tumors arising from the pleural, pericardial, peritoneal, or genital mesothelial cells in humans and animals (1-3, 6, 9) . Human mesotheliomas have been classified histologically into benign and malignant types; benign types include localized fibrous mesothelioma (subserosal fibroma), multicystic peritoneal mesothelioma, and mesothelioma of the genital tract (adenomatoid tumor), and malignant mesotheliomas are diffuse or localized and are composed predominantly of epithelial or fibrous elements, or both (1). Because of such morphological heterogeneities, the histogenesis of mesotheliomas in humans remains unsolved (1). We recently classified 62 spontaneous mesotheliomas in Fischer-344 (F-344) rats into epithelial, fibrous, and mixed types (8). Similar classification has been reported in rat mesotheliomas induced by exposure to erionite (4) or asbestos (10) . To ourt. knowledge, the multicystic type of mesothelioma ' has not yet been reported in animals. In this article, we describe the gross, histologic, ultrastructural, and immunohistochemical characteristics of a multicystic peritoneal mesothelioma in an aged male F-344 rat.
The male was 1 of 200 specific-pathogen-free F-344IDuCrj rats purchased from Charles River Japan Inc. (Kanagawa, Japan) and placed on a 2 yr feeding study. Two rats of the same sex were housed together in a wire-mesh cage and maintained in a bamer-sustained animal room kept at 23°C f 2 with relative humidity of 50 k 20% and a 12 hr light-dark cycle. The rats were allowed free access to a standard commercial laboratory diet for rats (CRF-1, Charles River Japan Inc.) that had been tested for contaminants once a month by the Oriental Analysis System at the Nippon Food Analysis Center (Tokyo, Japan). Tap water was also available ad libitum.
The affected rat showed no noticeable clinical signs. It was anesthetized, exsanguinated by severing the abdominal aorta, and subjected to a complete negopsy at 108 wk of age. Upon opening the abdomi-n, a tumor435 x 34 x 27 mm) was observed on the serosal surface of the spleen (Fig. 1) ; it consisted of numerous thin-walled, semitransparent cysts. The cysts varied in diameter (1-7 mm) and contained clear or reddish turbid fluid. There was no fluid in the peritoneal cavity, and no metastases were detected in any other organs. The tumor along with the spleen and other organs was fixed in 10% neutral-buffered formalin. Routine hematoxylin and eosin sections were prepared for light microscopy. Selected tumor sections were stained with Alcian 87 at SAGE PUBLICATIONS on December 9, 2012 tpx.sagepub.com Downloaded from blue (AB) (pH 2.5) with and without hyaluronidase digestion, Azan-Mallory, and Watanabe's silver impregnation for reticulin. Paraffin embedded, trypsin treated sections were immunohistochemically stained for keratin and for factor VIII-related antigen (factor VIII) by the peroxidase-antiperoxidase method using a commercial kit (Universal Immunoperoxidase Staining Kit, Cambridge Research Laboratory, Cambridge, MA). Commercially available, rabbit prediluted polyclonal antibodies to keratin for wide spectrum screening and human factor VIII (DAKO Corporation, Santa Barbara, CA) were used. Small pieces of formalin fixed tumor tissue were examined by electron microscopy after being postfixed in osmium tetroxide and processed conventionally.
Histologically, the tumor was composed of many variously sized cysts (Fig. 2) . The cysts were ovoid or irregular in shape, and cystic spaces sometimes contained eosinophilic amorphous material. Each cyst was surrounded by variably thick connective tissue composed of a few collagen fibers, scattered fibroblasts, and sparsely distributed small vessels. Hemorrhagic foci, mild infiltration of inflammatory cells and mast cells, small aggregates of hemosiderin-containing macrophages, and calcifying foci were occasionally seen in the connective tissue septa. The luminal and free surfaces of the cysts were covered with a single layer of flattened or cuboidal mesothelial cells. In some areas, tubulopapillary growths were observed (Figs. 2 and 3) . A few keratinized foci were seen in the mesothelial layer. The layer was demarcated by continuous reticulin networks at its basal surface ( Fig. 4) . Mitotic figures were rarely seen. Material coating tumor cell surfaces and amorphous material within the cystic spaces were positive with AB and digested moderately by the hyaluronidase treatment but were negative with periodic acid-Schiff stain. The tumor cells showed positive immunoreactivity for keratin ( Fig.  5 ) but not for factor VIII. On the other hand, the endothelial cells of blood vessels in the tumor tissue and spleen in the same section were positive for factor VIII. Tumor cells did not invade the underlying splenic tissue nor metastasized to the other organs.
Ultrastructurally, the neoplastic mesothelial cells rested on a well defined basal lamina, their lateral surfaces were joined by a junctional complex and interdigitation, and the luminal and free surfaces showed numerous slender microvilli. The cytoplasm contained oval or round mitochondria, a moderate amount of rough surfaced endoplasmic reticulum, a small amount of beta particles of glycogen, and perinuclear bundles of microfilaments. The nuclei were irregular in shape and indented and had irregularly condensed heterochromatin along the inner surface of the nuclear membrane with a prominent nucleolus (Fig. 6) . A small amount of collagen fibers and scattered fibroblasts were present in the stroma.
Morphologic and immunohistochemical characteristics of the tumor cells described here (i.e., microvilli on the luminal and free surfaces, intercellular junctional complexes, bundles of cytofilaments, basal laminae underneath the tumor cells, and a positive immunoreaction for keratin) coincide with those of mesotheliomas in humans (1) and animals (3,4, 8, 9) . The benign tumor affected only splenic serosal surface; there was no invasive or metastatic growth, and mitoses were rare. The gross, histologic, and ultrastructural findings reported here bear a close resemblance to Characteristics of this tumor type reported in humans (1, 5 , 7). Although multicystic peritoneal mesothelioma has often been confused with a cystic lymphangioma (l), ultrastructural and immunohistochemical findings permitted distinction of this type of mesothelioma from cystic lymphangioma (1, 5 , 7) . The tumor cells described here had no ultrastructural features indicative of endothelial cells and showed a negative immunoreactivity for factor VIII. Moreover, the tumor was not accompanied by any lymphoid aggregates in the stroma or cystic lumina, which have been observed in cystic lymphangioma (1). This benign tumor is categorized as a mesothelioma.
